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#200 1-0 130 2 8 



na«©f9aa#««;ttife*^ * > tf- ass * i±igjRx y ^ > ^&ic ± o x a 

[f^2l] 3f#£l 8fB«<a¥##f£fi©MS;£i£lc;!3V^, 

© © tat B^ttii & l t «±s shu -e #^ s *i & 5 1 £ ffl u ma © 51 

[M^2 5] m#T%2 3mm<o*mfcmm:<DWfcj3mz.i3^x, 
mm (D ttf mumm -r * > tr - a & * t=. irmm x ^ * > y & <t o t i$ * a 

[» 2 6] ( a ) m±mmmx-mtf 1 o ^ m«T©*B^©« 1 «« 
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(b) mmm±mmm<D±.miz. ^n&^tsiit, 

( C ) mmumm<7)m^^m^^> mm^y^^ wmma-m 

£Sffi£i±3X3M££^i U 

a) Igtt, «rK*±MBflliTf-2I« c 2 0i»ni«±©»2«*^yK«:l(f«Xir 
9>f^«*JC^f*xeS:^*. 1MB (c) X#tt, l&ffi«2*«^y F<Z>* 

[ M 2 8] (a) 2p#fMI*±K:» 1 ^-y/^iK^ 

(d) fl&ffifciM^ F0>-UIK«^K&7&f£'**£Xgi:, 

(e) IfffHX l*y^Jlft»tt€:xy^>^^ h*J^MthX. 1 * * ^ ^ 
«f K««K £ <fc IMS« 2 ttlftR Si^bt *K« 1 v K fe * ffl S 

wsii^^ tfffa (d) xgwu mmtfyTjyfrtv k<bji»k:«* 
l^wsiiit*. ttfia (e) xsii, ifjfa^a D n taM^^t&fH^TO^ 
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[»**3 o] ««2 smmo^m^mm^m^mz^^x. mm ( 

®KBf&? Slg^^*, ttflE (d) lg(t ilHi2ti;<<y Kfc<fc tfafffB^ 
>fV F©±It:rii& W5Xi&t*> mm (e) x@te, tfj 

35^ 2 * ? ^ >f 7mm<nmmmm<Dm%:v>mm zmn Lxmmm 2 s«a v f 

[0 0 0 1] 
[0 0 0 2] 

ffiRKbU.Pt (J^T> TEG (testelement group) £:#5X) (D^ffi±lC^^$tl 
[0 0 0 3] 

□ 

[0 0 0 4] 
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#8s#l»a*3ftTV*S. 
[0 0 0 5] 

04PP,(7)#P^^8 - 8 8 2 5 «^-tf- A £ fctt-f tf 

TTOi-S r fcT»&ftfc*Sft0>-»#* "7n - ^(D«JW«i««-lc»*i6 i e> 

t? cd m m <jy $t < fc * tfe ffi 1" £ * ts bb ^ s ft t v . 

[0 0 0 6] 

^H©W8 - 1 5 3 7 6 3^<k$HC&, MOSFETftif®*^ 

##iiittcfevx-c, Ki/>f >*«©«fi«:iwjt'rsfe«>K:a8»e>ftfeWje*«K: 

n-^ , lC"C«ffi€:*ffi'rs^«g36i c 3*'<e>fttv^S 0 
[0 0 0 7] 

«±e>©4#M¥9 - 1 9 6 9 7 o#^*»ctt, ^ft^co 
tc -e ft ^ft^M 3 ft fcffl* * - > fe^t" S U > ^© :/ U > h gBM t. , 

-e©^u > hsiiRKotf^fliJcft^bTWi&JKtcai^w&ft. u 

>^OD^if^i:&*#t-S^D-y*- RcB8LT3£'<?>ftT^&. 

[0 0 0 8] 

#|ISI0>4SI»HB5 4 - 1 1 1 2 8 6-^<k#&Cl£. *MMfctfxy\©aSlf 
[0 0 0 9] 

fflt0#H¥ n- 1 3 3 0 6 1 -tMlcii, ^XA±©tt«©^l/y 
^ p _ ^^tti^ >v K tc^M-t s £ £ (c r vFSfts^i^f M 

«3ftTV^S. 

[0 0 10] 
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& ^ ^ ■t tz. Sb }C , -f- >y y ffi^t (73 Ig/jN (C #D X X X ? 9 A -f \$ $ < & £ M 

E GCOm^MPS^tL'Sc UfrfeT E Gi)mnznZ>M*&0) 7 0~8 0%SStt> 
#£#f £gcM£ i± £ — mtf 10 0 m^JgcOSMA^y KiC J; oTtS^'btlT 

V^£#), f>yy®^ • ^&£#|^t-£^x/\;f«fl3tf)TEG£|&V^ SHSl? 
^SfPffifflOOT E G -ffr"£&&o 
[0011] 

^ -5 ;f t e g # & < , mm ft «*f m # x* £ & ^ h v n e> mmtf$. -r £ 3 1 # 

[0 0 12] 

§AS IC (application specific integrated circuit) ^vV^K^Ts 
h -ym^^M^/vfdB 1ST (built in self test) & £: Hftf*l£l£ 

[0013] 
[0014] 

#^08<7>0lftte> x^^^^M^ctc«@HS3tifeTEG$:M^-teii:tcJ; 
[0015] 
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[0016] 
[0 0 17] 

(1) #1815! *±»ffili*el»*ft3tl«-ia^0. 5 ^mJKT© 

(2) *»W©^##«*t±, *_hSBBil*T*#ffc3;ftS-ja# 1 /t mJKT©*B^ 
©ilfg/t*; K&fll;*.fetWR<Z>TEG#, * * ^ ^ ^MtCgBK^ tlT 

(4) #38i8<D¥##&S<z>M5£;£&li, &J:MB2il»^#J*2*i&-ja#l 0 
0.0 5-0.8 AmiS©^^lliA"y FtC^M^itTTEGSrM^-rS 

f&2n&$\i*ihLmMv>mmzmiii2-£f~%k> ftm&mm^&ifitto .0 5-0. 
8 /a mmm(nmt*3\%ftLmMKmM2iiTWimm®(Dffimmzwffi-?z> : &<D 
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(6) *mR<7)¥mi&mw.(DW%.ijm*. m-tMz&mmxmtintcm&mmi 

3*l«5I*fflb«*<0*ffi©— fflSSrUffiS-erfetfe, 5feSg®ffi^SA^ 0 . 0 5 
-0.8 ittmSS^atfSrSISfflb^SiCtgttS-tirTTEGSraifje-r**)©^* 

[0018] 
[0019] 

[0 0 2 0] 

1. ilfSHTfi^ans^a^i o /im^T©MfflIiti;i«y K&fS*. 
S A y K £ H*. © T E G £ ifi 7. V =y 4 3 4x T v * £ . 

2. s±MBBi»7?«fifes*is-ja^i o timMT^mm&mimM^v fzwz. 

Mrty K £ fit* T E Gt^^7^ yiB«tcM3lxTfe*J, 
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mv> t e g * ^ >r ^m^icbbs a nr * y , ^ 2 >y k teg 

K^^^TjSco@H^i:$:o^^^?L0g(c^lMA°>y K£^M 

7. *±MK»-e*lfi8iS*iS— 0/tm«TfflWIliiA*'yK&iA 

8. m±M muxm^ti^-m.-^ 1 0 ^ mgr©^©^ 1 k&ix 

9. *±®BBIKT?«fifc3*i5--j2# 1 0 ^m^TfflTOIHi^'y K&fB*. 

10. ft±jgffii»*e#ifijts*i*5[§fflu*«s:fli^fe*«©TEG*«, i^sts^ 

©-gP&SlfflSlirfc^ %m<D&m¥®tf%lO . 0 5-0.8 m m^^OD^If £3fl 
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1 2. «±m muxm^n^-m-^ i o ^mj^T©^©^!**^^ Kfcfli 

0 . 0 5~0.8/ l miS©M^ltSA°>y RC««SiTr T E G 

mmzmmzn, &±mmmxw&zn2>-mtf2 o vm&>±<bmm<Df&2nm 

5feS<©ft^SA^0 . 0 5-0.8 jimg&aSW&i&lfcS/ty K 
(cSMSitTTEG^SS^-rSo 

i4. «±M&«*i»^«fctifc«iaia»««K:Miii»^ffiifts*iTfey, m 

o. o 5~o . 8 timmm<nmtt&B\&mis 

is. m±mzunmx*mt>tifcm&mmMmizffimm^mmzftT33<>), m 
^(Dmmo)umm^M^^^y^~^^r^rMm^^^y^mx^Lxm± 

^o.05~0.8 #mS«<0««-S:5l^fBL*«tc««3-B:T»aiatt©»ai 
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m o.o 5~o.8 / jLmnm<nn + m+ s^nmiz^z&isnm^mmz^Tm 

£?&9t)l%i<D®im¥'&tf$}0 • 0 5 — 0.8 v mmm<D n + m+ 3 *(DU$f*:3\£ 

m l &m £ -tt x i&js m$& <a 5: tiff ^ £ c 

ycffinmm^&tfffio . o 5~o . 8 nmmm^m^f ^ai^mum 

19. ft±»s«»KT?a*3nfcjSftia»««K:TEG*«siS3*irfey, ffife 
&**>f * > ^- ass * tc irmmx. v * > u t «xjs 

|(,0.05~0.8 mtS©itf?:5l§a} Itffii^iiS^t TEG 

o 

2 0. *±«BJil§T?-*ja# 1 0 /£m«T©^©»l«t^'f K&X^^-f 

2 1. *±tfBB*RT?— iZZ# 1 0 fi mHTffl^©i 1 H\ 33«fctf— 

yfrtv KSr«ftEfHHfi«K:^'^SXei:, *±»BB«H©±Slc#«JKS:^ 

tK#>T-V ytfrtv K<O^M<Z)-gp&affi3i3:SXSi:S:^U, XfESXMSH^ 
£##^(Z)i£«£> J: U V ^5 7 -Y «fc £ a° * - - y Viz & ot^tS „ 

22. ¥#tt*«x^ i mum* hv^mmmn^m^mmm^m^m^. 
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^mmm^^mmcomi^m^ cmp mz j: ^m^-t^^tiz^^x. mmm 
ttt-mzBf&znt=.%i lts/^v ^^^^^-cy'mmzm^-t^jzmt. mi 

23. ^mftmfc-tizmimmm. ^h^^mmm^^nrnzmmm^m^m^ 
tsxii:, m i mmmizmm^B^L. *bvAmBm&£x$m2mBmiz 

ttt.-mzMf&ztir~%iimMrtv Fz^t^-j^mmz&j&L, mmizmm^ 
ttt-mzfemztit^yTj yfrtv Fttm&mmmiz&f&^&jmt.. % 

24. ¥mfomfa±izmimmm. ^vv^mmm^^ximzmmm^mjk^ 

tSIit, ^l,1ife^{C^a$:^b. ^ h^A°ifife^feJ:t>^2^)K{C 

Bttt-mzBf&2tif~#yTj yfrtv Fzm&mmmizBf&tzztnt. 
^^7'mwumm(Dffife(Dumit\&£i<rwi2 mm^ v k mm <d - 3 z n m 
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[0 0 2 1] 
[0 0 2 2] 

silicon on insulator) li^TFT (thin film transistor) ^^S^^^S® 

[0 0 2 3] 
[0 0 2 4] 

tWt-tiK ££tc, ^TcoHSfecD^icjsvAT, (gig;* 

[0 0 2 5] 

luetic aT^^^^fc^^T, *«saRj&if©^, &mm&&¥izn 
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[0 0 2 6] 

(mMnmm 1 ) 

[0 0 2 7] 

^^^stimK*^ y & * n -5 ^ * ^ c p r ojw icf^ e> n* © -e tt 

LtftoT, feil^iS:^ 1 0 0^ mIS©(|Sf OT^S. 
[0 0 2 8] 

its <fc die fc£xizm&&&&±Tmmm*mffi-tz>7^y^&mfrmtefc 

[0 0 2 9] 

si 2 (a) *mm<DMffii X'&zmm&TEGtfmnztitz.xt^j^m 

®<7>-B (^U^^yi«SLl) ©«5£H&j*U 0 2 (b) li, ttfK® 

&IC*& 10 0//. mgSTfeS. 
[0 0 3 0] 

1 X ^7 9 >T SLUCd fc^X tfaSi^IfiT'i^ Ufctf 

5fe*©ffi*^€IA«*&0 . 0 5 nm~Q . 8 n mg& (J^T, t^D 
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BOTE G#Sc£!§#)ib;ftT^£o fc.HZ.tim (X^[6J) ^»10 0/iinSE 

H2 ( Y^r&i) 8 o vmmmnmm^^ a omon EGtfmnznz> 0 

±fHf 111^7 02 (a) tfj, ^g^-e^bfcTEG(7)gH«M^S^tl 

[0 0 3 1 ] 

ffi^^tf^ 1 0 ~ 2 0 m;g^<Z)^t (i^T> yn-^il^-r) 
rt©t^§l2ilA°^ KB P 2 £mfel?l&<Z>TEG#@HS£*lT^£ 0 tc 

nx\m (xxm fftoi o o timnm. (y^ird ^2 s 0 ^m^© 

fl^ciCti, 3~4l«ST E G^geS$tl-g> 0 
[0 0 3 2] 

0 3(t fU^^lltSL 1 {CgES£*lfe^i£c7)TEG£i:t>lf§l*ffi 
KB P 1 (D-M*B^m3¥-Wm-£2bZ>, 
[0 0 3 3] 

l^^-r^^- FGBtC^^tl^Hl X?9-f :/«S L 1 (Ctt, MI S 

FET (metal insulator semiconductor field effect transistor) iZ J: o X 

M$tlfcTEG»t§ii:^§S 0 MISFEW-hG, V-XS 

, k u>f > d tiif 1 1 ^ k b p 1 ch^ m^woA^^-^y-e^ 
-r) tfsaKSft-o**. i<o* 1 wm * v k b p i«, ^#^a«_hcos_tssH 

©«ffifcijei»Sti>&^mitA^->-eS)S. ®liiA»; KB P l ZWb&MiL 
AZ-y£?Z>Z.£.\Z&>), iU^5>f^I«SL 1 iC#2&(DT EG 

[0 0 3 4] 

£ ft % tc in x 1- 5 3 £ # T? # 6 o 

[0 0 3 5 ] 
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m 1 Si/^*; KB P 1 <DBftZ—mW0. 5 At m&>T<Dmj&£ 
[0 0 3 6] 

04 li, i2X?7^»S L 2lCffi«SnfeTEGfeJ:afDl«©»2*« 
Ay KB P 2(D— M$r^^*HSlS¥®iaT'fe^„ 
[0 0 3 7] 

^2X^5^^S L 2{C(£, MIS FET(:ioTt^S*lfeTEG$:« 

tSIt^tiS. i"&^*>, TEG«t^MISFET0>f-bG, V- 

2 0 AimJ^_t, ££;U£$J8 0 ,cemg£<Z>*B^(B«« , T?&.S^2««>r?y KB P 
2#g&ffi<*ftTV*5. ^2^^7^«S L20^7 0 %jg£l±_tgB8l 2 M 
/\°>y KB P 2 tC J:oT^5t>^tl^)o 
[0 0 3 8] 

0 5 1*, mi X^7^^I«SL 1 ICfiWS T E G S^tf i#SfifflS»»J 
[0 0 3 9] 

~jj(Djj — KA> KG B jfr < COS^opHIg&^I^Jc A (CI*, feJlitiMOS (metal oxid 
e semiconductor) KA> KG B fi< <0KfilB»««B IC li, 

LllCtt MISFET7iiaSft5TEGA«ajRfli!fiafttfiy. 
«<D _h (C|g «b ft felR^lt««7? H * ft & . - o © T E G <DW$L £ 

H 1 *?^J7'mmS L llCBBfllSftfeTE Gt It 
, MISFETS^Ofe^ 8¥fllfJCi»Si:Sft'S*«)flfi(Z)llIttaR^(C«fcoTT 
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[0 0 4 0] 

-5 CD £ R£ih "T -2. tc &> lz Mf& £ ft Z> „ 
[0 0 4 1 ] 

H 1 X?9-f 7WcS L 1 ^ J;t>*S^SrIlIli«&M^cA(C«> n^*;i>M I S F E 
TQnt pf t^;VM ISFETQp £ ftX 'J , <b <Z)f^g&3^t^ 

[0 0 4 2] 

nf^ibMI SFETQnll Ht^gtlfcifilSI 4 &Cffl£ nfefSM^C^ffc 

£*itv^ 0 ^ra^)^#««i ici±p ^x;i/2^^^$*iTJ3U. rcop 
?x;b2<D^®{ci£-^n~M^#^M5 £ -ftco n + M^M*Dc 6 h^e> 

I7H fc£7L\*3-9z/ (Ti) j/ijt>f k, nA;i/h (Co) ^y^^fFfe 

s/u 3>jST-*^^4x -5 >f- h mmms tfM&zft, ^<D_tizi^ ^mm^mx 

limit i/V nyWkfrhte&VJ * 1 o ififflrt bftX v**. 

[0 0 4 3] 

H«»c, pft^i/MisFETQpti m^frmmnm 4 izrn* ft fefe'&m 

«JCJ^fiJtS4xTV^S. Mi|©^i»SSl {Clin? x;i/3#j£f*3*lTfcy 

, r <Z)n^x;b 3 ©Affile tt-*fa)p"^#^HS«ci 1 £-*ftf> p + M¥#MI 

«12i:^?,ft5V-^ KU>f>^«Snt^5. -*f©p + M^#^f« 
1 2 omWlZltis U *>f FS 7 i)Wf&Znx^2> 0 ZblZ. -^©p'Sfift: 
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h*«9 p #7£j£3 4lT^5o hM9 p<Z>±ffiJCtti/U*>r KS7^ 

[0 0 4 4] 

TSP«1i 1 3 l±, ±tZn?-V*)\sM I S F ETQn©y- M«9 nfciO'pf 
■V*;i/MI S FETQp (Dtf— b MM 9 p U H > £ m^M<0 

m-mmiz.^-DTM&zft. rmmm 1 3 ©wmic^-im k^*-^;*^--* 1 0 
*itv*s. mAmnmiiiz. fcummiti/v n^Kts-fbs/u h^k^t 

[0 0 4 5] 

7tt, _hIH^*^Cco_hgPMl 5 Sr*fiR-r«S^lifa2/U n »g| i: l^-jf 
«JSElC<fcoT«^$4xT^So g^l 7 «|J±lftCJ±J/ U *>f KM 7 

I&tfifo 1 7(Z)fflJSlCli-9->f K^t-iV^^-f 1 6#tgtfib*lT^£ 0 
[0 0 4 6] 

££>{C, nf^^MISFETQn, pf **^MI S FETQ p, §ii 
[0 0 4 7] 

^iBB«KMMitt, fe^x.^^'fbi/un^M'e^^tifeiiisr^^Mi 8 
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_htc?gfi&s#u mimmmmmi sa&m&ftfcm&z tit-man 1 9 tctM^xA 

£frf=.7^>f2 0 nf^^MISFETQn©V-X, K l"f 

pf ■V^yi/MI SFETQpCV-^, KU>T>, ^iiH^-C ODTMH 1 3, 
±3(S«M 1 5 £J:t>*^mii^-Rtf>}gM# 1 V lcgM&34xTv*<&. EI^teL 
fcV*#, HlfH^JfMUi, nft^;i/MISFETQri0>f-Mi9nfej: 
(fpft^WI S FETQpffl^f- bmM9 P lC%i£M£*lTV^ 0 -7=5 f 2 

[0 0 4 8] 

_htc^$ti> ^2ir»i2 i (D ! &mmftizm&2tifc.mm3i2 2izm&>& 

ttltc.^^^2 3 £/rLT, H 1 ffiilM 1 IC 3 *l T V» -g> „ ^^^2 3lt. 

, IH^fe £tf^!8PM(D£j&#T-&£0 (Cu) <Z)*m£Kritt-£ £@ 
<^^Hi:^S*tt$:f^±$-&^«ilg5:^b. £hxJ£^ft^#> (TiN) . 
*y*)l (Ta) , mit*y*)l (TaN) ^l?&£o H 2 SB^Jf M 2 t±, tch 

0j*Lfc»J:£BBiKra£«S:ifi«>&/u£:&, siMsa&a-fc^M&cMP (chem 

ical nechanical polishing) ?£ & J§ BSs^i" 5 Zl £ tC J: »J ?«[*HCIE3«A # - 
>$r^^-r^>^^, VNfrtfj&S/i/JOl/^VS/:/ (single damascene) &&Cj;oT 

[0 0 4 9] 

Ifl 3 BB^JfM 3 tt, fefc^tfBfcftS/U 3>JKT?«fijtSnfelg3 Jf|fflj|ft|iBl2 4 
titlfczf^VZ 6 £/fLT, f5 2 mUMM 2 (C^M^tlT Vn£ 0 ^7^2 6 11 
<b&U> & 3 KiftSJgM 3 tt, £: ;Ui-hfB£l 2 IBiBiUg M2 fcRPfifclCAU 7* 
[0 0 5 0] 
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ttlt^^V 2 9 |g3@H|gjf M3 {C^M$tlTVN§ 0 ^7^*2 9 11 

181) 3 0^M«l©S^ffi^IoTV\S o 
[0 0 5 1 ] 

*_t»ffi»-e»*«4BB«U»M4 CioT, II 1 *?r?>f :/««S L 1 1 
FBP1, ^J;^$gSr[limic^M5 4xfem#AffiiJffl^©^>T-V >^ 
;t»;KBP3*«M3tlTVN5 0 #>f-f KBP3tt, f^CP«)^ 

P 3±©Ay i//<-S/H>JK3 OlCttM?L3U3 ltfEMftSfl, a£Z/<r4^>fnv 

■r, iu^7^ s l i (Dm i y k b p i \za «y^^-i/3>H3 

5TEGfflHlliA°>y KB P 1 _btf)/\" v 5«"<- */ 3 >K 3 0 &M5£B#tC|&£ £ 
[0 0 5 2] 

UliA^ KB P 1 SI3 6B*jUgM3 hH4@H|gjgM4 tSo«:<g«|?L 
2 8(Z)?L#©|gft^(C|g4BH^MM4 tmmH2 8 £.<D&t>1t&18&lja*.tt 

(L) ^t^^tlLT, KHi^yKBPlo-iaa:, #J0. 

2/im (LX4/3) ig,K£&£ 0 
[0 0 5 3] 

#-KA>KGBti, ^^SSi ±tcTSA^^^^2 o, Hlgg^MMl 
, 7"7^*2 3, H2@B^jfM2, ^7^*2 6, Id 3 @2$§{jiM 3 , 7'7^29j3J: 

[0 0 5 4] 

H6tt, Hi XV^J^MWS L 1 lCBBS3*ifcTE G©-USffi^LT^t 
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o (a) tt, TEG<Dfa9&fflmM. (b) tt, T E G 0>«EI&»TffiEI"T?& U > MI 
S F E TtCfcoTfltJ&Stt, 2 jg^it(D@HIS S T E G#M^2*lT^£ 0 
[0 0 5 5] 

4mMfc3£«3 2±td2t^^*lfeM I S F E T(D>f- b 3 3, 7-*, KU>f> 
tt, ^7^3 4 ZiftLXm 1 BB^JgM Ucg&KStiTV**. $ ^ ic, 3d 1 BBttljg 
M 1 fcfc, rf^fZ 5 $r/fLTSJ:JSBB^-efeS^2BBSJf M2 {C^$tlTVN€> 
. & 2 BBMUiM 2 li, #tt^*^feti^Iif[Cffl^f,nSTEG©||lti^ 
y KB P 1 £$|f&U *<Z>*®li/1y M-S/a>R3 6 fC J: o T^*>*iT V>5 
0 £fe> 31 2 £Hf M 2 A> A) «: 1 Si/1 K B P 1 li, -fgtf)^^ 

3 5{CgM83*U BUR©:/ ^3 5 £(^l$£*lT^&V^£A 
[0 0 5 6] 

®7&, » 1 1 &C£tt£TEG£^¥##«}Ktf>M3ISBT 

MI2|(Z)ffStf)#J SlCtt, |g 1 X*^>f ^M^cS L llCilStlfenf^^ 

;i/MI SFETfCfcoti^Stl, 2jg#^(D@H^$:^t--5^iKC0TE G$:^L 
TV*S. HI ^^7>f»S L 1 lCSB«$tlfcTEG^ IT, n^-V* 

JVM I S F ET^lfe^ MlC^SilS*lS-€-©fi&«)ia»3g^-lC<koTT 
E G^lt^ <kVN„ 
[0 0 5 7] 

"e3i9!Lfcn^-v*;i/M I S F E T Q n l5*iaiT*** £ ^<£>|ft 

[0 0 5 8] 

±tC?f^J«a*l, ^limiS 7<Z)i&SfflS^lC^fiJtS4xfe«iK?L3 8 tZtM«bii 
ttlfe?^ 7*3 9 5:^11, ■V^l/MI S F ET©V-^, Kl'^O&iftC 

[0 0 5 9] 
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<Dmnm4 nzMf&znt-mmmi 2izm&>&$.nT&v, ^t>yp&*/ytni# 

t^^it-fe'j, mmmi 1 izMLT^v^yymmtitm-fzwmzm^&o 
7. h v ^mmm 4oit & t ^ u 3 ym. mmm 4iit & ^ * «»t 

[0 0 6 0] 

i2SIiM2(i, HlggaJSM 1 <Z)±SC0^2Mr^^lK4 3fC7£j&£*l£ 
Jlf^yy (dual damascene) @E?$ htSdh^TtS. H 2 gH^jf M 2 (i, 

[0 0 6 1 ] 

mmBf&m<D* b v^mmm^ 3 cfej:t>*iea^fflcD^2ie^4 3 d^rjs 

|fi^M4 3b(Ctt, HI SHUjfM nc^-t^^?L4 4, ^b«y«i43c 

^ j: t>*n 2 4 3 d \z t±, m 2 is^s m 2 #ti#>& * ti & mmmfti&m. £ n 

So 

[0 0 6 2] 

X_\ZmityV 3>It$>5. ^h-y/«!4 3cH iliil4 3b 

^2,^11^4 3 d (C*f b t X 7 f > ^*lliJ:t $: ^ 1 5 $ tl, tc 

tTL&mtyv n^it^'j, i2iii4 3dij: < fctii«i/'j3>if 

££>tc, * h VJtmnmi 3 c te, f!2@H^®M2c2i:SK:^BI£.n£7\ 0 
[0 0 6 3] 
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*±jSBe«R"e&s^2Bei(«»M2ic s fcoT, mi l ion 

KB P 1 tfMf&2tlT^Z> a m 1 X^-f 7"«S L 1 ±<DJiv 

x^^> ^-t &mzm%%j&f&m ©12 ieii4 3 d fe^^^tir, ki 1 M/^y 

KB P 1 #=a#ctcSffiLT^£ 0 
[0 0 6 4] 

[0 0 6 5] 

KA> KGBT-^^tiT^U> KA> KG Bj£< c^^p^taS&M^c 

AiC«, ££;U£MO StHi&> ffi#CD#- K/t> KGBjfi<tf>§g,£[IJ]ig«BfC 

J|!cS L 2fCli. n^-Y^MI S F E TQ ntMa^^T E G^ffilStlT^ 
EI8t:-^> |fl2*?^^M^SL2JC@BS£*l<5TEG£t,T, n 
^V*)IM I S F E TQ n £M^L£#> IffllitC&g i: 2 *l £ ©^©EIKaR^ 
tCJ;oTTEG?:MLTt;i;^„ 4 JgBBifeg L it 5lg±$fc 

& 3 jg a t co # a sh m £ ^ U T * «fc V * 0 

[0 0 6 6] 

f2X^7^ S L 2 fC0J&£ frt=.m 1 BB«8JgM 1 , 3& 2 S&tfM 2 J: 

tf^3BI8USM3 IC^Ttt, #^IlX^7^^IiS L 1 {C0£&£ 1 

[0 0 6 7] 

kb p 2, te&T$m&mmzmmznr=.m^A&±mm(DT$y'rj y? 

KB P 3 #flU*34xT^5. jR>f-f>^*;KBP3li, :7° C P tf) cfJ 
P 3±©/^y >IK3 0lCligg?L3P3 ltfTgtfSfl, ^>rO^«y 
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□ 

[0 0 6 8] 

lU^lC, ^2X^7>f^S L 2 iC@E@£ ;ft £ 35 2^*1 A >y KB P 2_t0D/\ o 

v i/s<-i/m ym3 o *j^?Lg(5 3 l a tW$;£*u 3g2«M^y Kb p 2 com 

^<£>-3£>mmLT^Z> 0 mznU^V KB P 2±<Z)|f{!?L3P3 l ai:#>fO 
v K B P 3 ±0)ffijLB 3 1 i: lil^I C U V ^ 9 7 J Xig£ J: t>*^ y > 

[0 0 6 9] 

EI9&, H2 ^fligcS L 2 ICSBfiStlTcTE G (D-gp U T^T 

. (a) tt, T E GC0%fc9&&l%iM> (b) T E G (DU^mmMV $> 'J , MI 

S F ETiaoTM^. 2mW&(Dmm$:m'?Z>T EGtfM^kZtlT^Z> a 
[0 0 7 0] 

4^ft»fK3 2±{CSS^^.tl^M I S F E TCO>f- h 3 3, V-*, KL^-T> 
tt, -?^?3 4 1 ®2$£jgM 1 lzmm2tlT^£ a 3 ^ tC, IlgglS 

M 1 fcfc, ^5^*3 5 £^LT#XSIEi^T-&£3S2gSjfcg« M 2 izmffi^tlX^Z 
„ f§ 2 SEijlgjgM 2 te, #ttfPfflfftfeli^ai!i?^f{Cffl^^tl-5TEGcZ)^2«MA 0 
7KBP2 WU ^(D^ffiCD-Sii, A^v>^-^3>13 6?:FMtS3 

tici'jsffibt^^. &2mmmM2 fribfrz-mnm 2 mm;* v kb 

P2&, -fgffl^7^*3 5t;g^Ltt J j:<, ifc(«(Z)^7y3 5{C^L 
fei:^ratS[(DM I S F ET(D¥- b 2 y KB P 2 

fCg^gU ,W- h©^2ii^'v KB P 2 ^Mbtti: |Wf«tC, 
COM I S F ETC0V~7,^-mC0m2nm^^ KB P 2 fCg^MU ^itV-^tf) 
H2««7\^y KB P 2 ^MLtti^. 
[0 0 7 1] 

#CtC, |rflB®7 iZBLt^m 1 X^^^^I^cS L 1 (CfeltSTE GCD^^^S 
0-014 tc^Lfc^##:««cDi|gp^ffiS$:MVNTX@]iK{ciiH^ 

[0 0 7 2] 
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[0 0 7 3] 

AU p •7i;i/2 i3 J:t>*n ^x;i/3 a $:0^i-€>o P ? x;i/ 2 p 
fc^f^M^ fc£x.lZtfuy (B) &^t>ftAL, n »7ai;b3 a {ClinMCD 
#«M£^-r^M#u tz.tx.lXVy (P) ^^^"^At^. 
mmiZM I S F E T<DLg^mZfflffl^£fzfr<n^mm*-(*y&ALT*jJ:^ 



[0 0 7 4] 

m^mik^v^-y zititciu, ?- bmmms. y-hiiQnSitf 

^^7»14 8 WtS. ^-h,W)K8t±, ttx.KCVD (chemical 
vapor deposition) j£{C J; »J 0f£f -5 3 £ tfT* ^f- Mi9 n(iC VDg 

[0 0 7 5] 

¥##£«l±ic, t i C V D^fifbi/ U n >I$:f|^ b fet, 
i:lT, p ?x;i/ 2 tc nS^it) (££xJ£U>, (As) ) ZJ*y&A 



2 6 
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[0 0 7 6] 

PI*IH6^J|IT, V^KpSLDD (lightly doped drain) ^^^L 
<fc 

[0 0 7 7] 

S FET©y- Mi9 ntf>^ffi*3J:tfV-;*, K l/>f > Si^tS —ft<D n + 
[0 0 7 8] 

&fc, 01 l lzB-?£z>K. ^mfomffi. l _t&c;*A>y fcttc v D&T-g? 
ftS/U 3>JK&ift«tLfctk *©fiftftS/U3>«S:, fei:±«CMP^Sf|gt 

7 It, ^.iti/Vnym. SOG (spin on glass) J& % BPSG (boron p 
hosphor silicate glass) flg, PSG (phosphor silicate glass) M^CDfUM 

[0 0 7 9] 

8$r^fi5ct-S D r©^M?L3 8ii, n 6 * fcfc^ - h 9 n _h 

[0 0 8 0] 
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f>15:, ££xJ£CMP&lC J: *JB££LT:/^'3 9 tzffr$L-$Z> 0 
[0 0 8 1 ] 

fctC, ^HfMl3 7£J:t>*^^3 9 ±IZX h V ^mBB^ 0 
, ae>lCffi«R^«M0Di|ift|»JK4 1 Sr^tfti-S. ^h>y«!40H tt*JtllJt4 

vnymtL, ,iil4 i (t tctz-itmityv nymt-tz, #c^t?, 'Jvy 
mmizmmmi 2 £^-t£ 0 

[0 0 8 2] 

#UC. SH^^4 2tf)[*fSlHCig 1 liSM 1 ^lffiiJfMKt # 

>^Xf>l*^!5:6 0 ffl 1 @B$£«M 1 (7)Bmt. tz. t. x.\Z£kT (D J: ? ic LTft 

* y y*9-ym<DBmz^ tiiitfcvDffi&Mv^, -eoo^ mmm 

4 2J^CDM^tf)#>^*^>JK£. fc^^CMPffiia >J[&£LT3|1 IHifeS 
jf M 1 £7£f£1-£ 0 
[0 0 8 3] 

^J^lC, ,^^4 1 fii^lilfM l_t&C3p-Y>y:/^iK4 3 a, Hi 

$$$§£14 3 b, mmBj&mnx h 7/W14 3 c , gHa0^ffl©H2im«4 

3 d ZM?k&f&-tZ>o 

[0 0 8 4] 

3f^y^e«i4 3 a ^i:t>'igiife^m4 3 btcii, mzmm-t & & ? izmm 

7L4 4 #7£#c£tl£„ dp-V V~JWMWk± 3 a |g 1 ii!4 3 b C^ltl^ 
-7- > ^S#Ufc -T 5 *4T**I/* S *U £: * \*mc ^'Jnyltt^ri:^ 
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*fi*ilK4 3 bli, Miti/V =2 £ >ttf C V D&tc J: o TBf&Z ti 

[0 0 8 5] 

X hy/^i|ft*JK4 3 c £ <kt>*^2i^^M4 3 d{C&, ^{cmB^i"-6 ie>{C@HIS 
*4 5#JtMfc3*l<5. Xh7A°$fiil4 3cil !2K5il4 3 d tc*f Ux-y 

$&Jftflg4 3 d fciiHIWXillTTEOS (tetra ethyl ortho silica 
te : Si(0C 2 H 5 )) JS*£.*Vy (Og) ^ffl^fcy^XYCVD^M 

$ ti t e o s m i t m t -r s 3 ^ # -e ^ 5 „ 

[0 0 8 6] 

&{C, **y:7i|fc*i)K4 3 a J: tf» 1 4 3 MCj&R?L4 4 7b V 

^mmm4 3 c & ^z^m2mmm4 3 d &csb»4 5 zmfc-tz* ^^tji?-? 

a 

[0 0 8 7] 

£-f, ^*-y\zrt*--y VZfrtz.?* b\sV7bWk*L^7s>; iiLT, 
, ^/\° # — > /\° # — x > ^ £ 4x :7 # h Ui/'x hI$:7X^ i: IT, i: xJi 

«4 3 c itmy^ytf* b yrtmt hxmm-th. ikit^s 

[0 0 8 8] 
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[0 0 8 9] 

^^r^^rtlCO^^&fflVNTt) <fc^o «K4 9 Mi* v^ffilCK 

a 

[0 0 9 0] 

mz, mi 4 iz^k-t £e>tc, cMP^^ffl^tin 9 b^j;t>^>- KS£#f 
i ;gd«s?t4 5&>fta>mwa>mm4 9 b (s/- k» &^tf) feitfAy 7* #;i/Jt 

[0 0 9 1 ] 

>3 >14 6 £Rfc£U W^rtCX h v^mmm4 3 c 5:x^f>^ 
h v^mizm^X, ^2iil4 3d$:i£t5 0 ititcj:*;, MSBig 7 {C^i- 
^$ti^>n i mm^v fb p i *«^sixs. 

[0 0 9 2] 

#uc a i 5~gi i 8 SrfiBH 5 izy^Ltc^m^mcom i x^^-r 
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o Hi5tt, TEGft&<Dm%.jj'&znm-tz>t=.&><Dj:mm. Hist*, teg 
izmtizm i mm^v kb p i ^-mmm^mtnLrcmm^^^m^mm^m 

*Wt®BU Hi7ii, TEGi:ftiSiiSi^yKBPiict;^n-^NP 

[0 0 9 3] 

£"T\ a 1 6 iC^f J:e>lC ig t S T E G Ctfc o fe^ l Si^' >y K B P l 
±C0A>y J//<-J/a>R3 6 &Bfc£U 3d 1 KB P 1 <£>3t®tf)-3|S £S 

(HI 5 0111 00) „ ftSinWty KB P l±©A>yi/^-i/3> 
jg|3 6 fcfc, ££;U£il3fc-f *">fcf-A (focused ion beam: FIB) 
J^'ffi-f ^>^V^->^* (reactive ion etching: RIE) i£tC «fc o T $ *l £ 
0 ±IBF I B^-ett, fc£*.tf:tfy ?A-f * >£,1$3 0 k e Vg^T-fltliS U 3 
0-5 0 nmgg©t'-AgfC|SlT, A»y 5/^- S/ a >|g 3 6 £*7\°>y#|& 
StSit^tS. fcfc, ^ 1 ii;^ -y K B P 1 ±(7) A >r>^ - i' a >i 3 6 
feRfc^fSBR, KB P 1 tfPWcBfc^nTt, ^lWyKB 

p i Mit^s^7y3 5#, ii«i/i'y kb p i ©ftJbyoDttSfcj&y 

[0 0 9 4] 

t&aaH7K:^Lfc^»»siaTtt, -r-eic^i x^^-r ^i^cs l i_t 

©^-y t/K~Z/ a >I4 6#Bfc££*n:, IHMAy KB P 1 O^i^IffiU 
[0 0 9 5 ] 

(gn 500x^1 oi), nm*-#(DfrMm*WD. t~ n * a^mm^mu 

Si/^y KB P 1 lCgM»3i*5 (EI 1 5 ODXig 10 2). 
[0 0 9 6] 
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2, 2*«^ttffi#5 3^P,i«3ntfe»J, l#C«^fcr-2>5 4##*6«NC# 

p zmmtmi&^gm 1 kb p i co_t&-v&mz j &2>o z<D&miz 

% i-J 7°U-?N PZn?ft(DmMmffi5 5 x, 55y, 5 5zj3J:«ii 
[0 0 9 7] 

103) „ ^eco^, mm&i- ; 7u-?N pfficDmifc-m&tt'ftz. f~t?L\zm> 

7ftIgf5^i:T- (Ell 5<Z)X3£1 0 4) , TEG<£>«^lft# 
[0 0 9 8] 

*Hffi©iIlt'lt X^7^«SL^ltt/\">yKBPl?:i 

AfcTE G^sBssti^n 1 x^^^its l 1 m2mm^v KB P 2 £ 

Mx.feTEG^gHS$tlfeH2X^^-r^I^cS L 2 £-e«££&L£7^ _t|H|g 1 
mffi/^V KB P 1 ^fifeTEG, ^fc«_hHBm2mffiA^ KB P 2 £fifx.£T 

[0 0 9 9] 

(OTEGSIStSIt^tt, _hfBT E G(Z)#ffi £¥PffiT£ ^ £ iC J: o T# < 

[0100] 

(H56(Z)0M2) 

BrfSHHSfeco^^i -eii, -mt>K tc.tx.imo . 5 a mar ommcDm 1 m% 

^-yKBPimofcTEGt, -j2#, ££xJ;£^2 0 At mJ^_h6D£H7£tf)IS 
2ti/t-y KB P 2 A^^ofeT E G (Co L *mMC0&M 2 T* & 

> — 2Z#, fe^^Li^O . 5 ^ mMT&mBnm 1 KB P 1 -j27^ 
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, t x izm 2 o ix m&±(bmB<7)m 2 mm^ v k b p 2 1 wmio otTEGc 
[0101] 

EI 1 9 13 GDX?5>-f ^'M^cS L 3 iCiag$*l£^I£(7)T E GfiiO'll 
[0102] 

3! 3 (Z)^^^-T ^I^5cS L 3 tCte, M I S F E T IC <fc o T#f£££ *l£ T E G £ 
M^tSrt^ttS 0 MI S F ETfflV-^S, FU>f>D(Z)#^{C(i, -jfl 
#0.5^ mg^(7)SS;/h^^^(Z)m^-e^)oT, ^tl^ti tfi&tDMM £ UW. £ tl 
&<<^miLrfZ-yv&Z>m 1 fMB/ty KB p 1 (EJcfi, IHgH-ttfv^y^^^-e^ 
i") &mmZtlT\<^Z>o -7j> MI SFET(Z)y-bGfeJ:l>'^x;i/ 

2M}iA°y KB P 2 #g£M£;fiTv^ 0 -o©i2ii;\°7KBP2H 

M I S F E T<D¥- hG, ££l«$C<Z)M I SFETO^ijb (£7c&4^&S 
1K) ICjg^nTV^ ^f-hGSitf^x^ fC|f5 2 MM 

KB P 2 £g^!1-£^£tC iot^ >£°-**>*#{£M3*l£C7)T\ £. ?L 
ttft-mfr^CDm^m&ZM I SFETtCMtl)#^ ^mECD^lfr^SrSflx 

£^ 

[0103] 

gJ2 Ote. ^3 0) 7. 2 ^ J S L 3 JClg«£*l/^f£tf>T E G £M I S F 

e T-eMtfei^T e G©gB«fiigc (si^ mmww^ytf-em-t) & 

J; 2 y KB P 2 (DmWm<DMmmT*2b %\ liA-v KB P 1 

[0104] 

x;i/m^^3 J; T$ KW >^«m^tl-g>«^«ffiti. #^3fl2«M 
A°'VFBP2 (SUB) , BP2 (WEL) , BP2 (D) £ m V^T#£S £ *U 
-oGD3g2*}iA>y KB P 2 te, »tf)M I S F E T (Ci^jfitC^^$ ;faT <^ •£>„ 
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Km&te, ^li«A°»y KB P 1 &M^tl&i3^T^tJ, M^m 

\$m i kb p i ict;^n-^$:ii$t^ 0 

[0105] 

0 2 Hi, 13 05X^7^ ^K«S L 3 ICBBBSftfctMJKBTEG&U > 
yrz/tfeB-t) a3«ktf£2«BrW KB P 2©BB»«a>WfcH-£*<&. fit 

[0106] 

mmmmt. #^^2iiA^KBP2 (sub) , bp 2 (vc 
) zm^x&mzn. 2«iA°-v kbp2^ ^©^MMm^icftji 

mij^^^ii. hi kb p 1 $:ffl^t^t$ntJ3'j, m^mtmi 
mm^y kb p 1 tc^-/ ^d-^n p zmmmtz* 

[0 10 7] 

Ktcii mm^v kb p 1 i:i2iiA'«v kb p ztzmm-fz* mimm^v 

KBPlfeM^SitlCiy, TEG<Z)ffiJfc^t£^1-££I^S^C, (£ 
fett^x^/) ^i£tf>T E G(C|t^$4x^>ll2mffi/N 0 ^ K 

B P 2frf5>«#&3*lT, TEG^^^^^^^^^gP^^^-tSr il^T' 

[0108] 

(Hife©^«i3) 

0-ot'S5CM0S^>A-^HI«S5:WT, *©aHaffl©M)fe**SS:SttW"r 
6„ ®2 2 (a) tt, CMO S-f >A-dr0||a)ia»Bf, Hgl (b) te, CMO 
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S-f >A-*m$&$:mm-? 6 n^-¥*;i/M I S F E TQ n£J:tfp^*;i/M I 

s f etq P zB-t^mfomfocDmmum-z&Zo 1322 (b) t*&, mie 
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